OTBBIB

oclmunanbnoro ONIMOHEHTA JOKT. TEXH. HayK, npogeccopa Ca6neBa Vaxura
KamnxanoBuya Ha IucceprainoHHyio paborty JleBuHa Anekces Mnxannoanqa
- «Pa3BHUTHE MEXaHUKO-TEXHOJOTHYECKHX M MPAKTHYECKHUX OCHOB npolecca -
BHOPALIMOHHOTO U3MEJIbYEHHSI KOPMOBOIO 3€PHAY», MPEJICTABICHHYIO B
IMCCEPTALIMOHHEIN coBeT 24.1.211.01 Ha Gaze MexepanbHOro rocynapc*rBeHHor‘of
Oro/KETHOrO yupexxaeHus Hayku Cubupckuii denepanbHbiii Hay4YHbIH LIEHTP
arpoororexHosoruii Poccuiickoit akageMun Hayk 1o cnenuanbHocT 4.3.1 —
Texnonomn MallHHbI u obopynoBaHue JUIs arpornpOMBILLICHHOTO KOMILIEKca
(TeXHMYECKHEe HayKH)
AKTYaJIbHOCTb AHCCEPTALHOHHO padoThl ,
PeHTa0beIbHOCT OTpaciu JKHBOTHOBOJCTBA BO MHOT'OM 3aBHCHT OT COCTOSTHHS
KOpMOBO# 0a3bl, COBEPIIEHCTBOBAHUS TeXHHYECKUX CPEJCTB MEXaHH3allMd, B TOM
qUCIe M MpoueccoB u3MenbyeHus. M3secTHo, uTo Hanﬁonee paCIIPOCTpaHeHHBIMH
MAIIMHAMH JUIS  H3MEJIbYCHHS 3€PHOBOTO MaTepualia SBISIOTCS MOJIOTKOBBIE -
,upoﬁmlxu KOTOpbIE HMMEIOT Pl cymec‘rBeHHHx HeJI0CTaTKOB. Um npncyum
GOIBLLION pacxoJ 3JEeKTPOIHEPruyd Ha PI3MCJIB‘16HHC BLI3BaHHyIO TPEHUEM 3€pHa O
pemieTo, OONBIIMM 4YUCIOM Hed(D(PEeKTHBHBIX yAapHBIX HarpyXeHHil 1o 3epHY,
‘OonbIlas 105 MBUIEBUAHBIX (DPaKIHii; HEOAHOPOAHOCTH U3MEIHUYEHHOTO MPOAYKTA.
[loBbiieHne kavecTBa W3MenbyeHHs (YpaKHOrO  3epHa, [MOJIy4eHHe
H3MEJIBYEHHOTO MpPOAyKTa Gosiee BHIPOBHEHHOIO IpaHyJOMETPHYECKOro COCTaBa M
CHH)KEHHE pacxoja SHEpruM Ha TEXHOJIOTUYECKHH TPOLIECC SABIAIOTCS NMpodieMaMu
COBPEMEHHOI'0 KOPMOIIPOU3BOJICTBA M HMMEIOT BaKHOE Hapo,uHOXOBHHCTBeHHOC
3HaYeHue. PeineHue HTHX npoﬁneM HEBO3MOXKHO 63 co3aHus 3Hepro i S
pecypcocOeperaioiux TeXHOJIOTHH B KOPMONPHUIOTOBIEHUH. B Takoii mocTaHoBKe
AKTyaJlbHOCTh TeMbl JMCCEPTAalMOHHONH paGoThl JleBuHa A. M. He BBI3BIBaeT
COMHEHHH.
Jluccepraumonnas pabora BBINOJIHEHA B COOTBETCTBHH C:
«®enepanbHON HayYHO-TEXHHYECKOI NMpOrpaMMoii pa3BUTHS CEIBCKOrO X03siicTBA
Ha 2017 -2025 roas» (yTBepkaeHa nocranosjienueM IIpaBurenscrea PO 25 aBrycra

2017 r. Ne 996);

«CTpaterueii pa3BUTHS MaIIMHOCTPOEHHS ISl TUIIEBOI U epepabaThIBalONIEi .



npoMbiuLIeHHOCTH Poccuiickoii Meaepaun Ha néﬁmu 10 2030 roas» (yT'B'ep)KneHa :
[MOCTaHOBJIEHHEM HpaBPITeJILCTBa P® 30 asrycra 2019 roxa Ne. 193 l-p) a TaKxke B
COOTBETCTBHH € TeMaTH4ecKuM ruianom HUP COHILIA PAH '

Crenenn o6ocHoBaHHOCTH HAy4HbIX 110JI0’KeHHIi, BLIBOJOB H pekomeﬂnaunu

ABTOpPOM anonHeH | Mopcbonomqecxnu ~aHaJIu3 - Bn6paun0HHblx '
usmeanmeneu [103BOTMBIIIHi] MPOBECTH CTPYKTYPHBIH CHHTe3 H3MelbuuTeieil
KOpPMOBOI'O 3epHa l'IonyquH ‘3aKOHOMEPHOCTH Bsanmonencmna 3epHOBKH c
padoYMMH TOBEPXHOCTIMHM BH6paI.lHOHHBIx paGouMX OpraHOB H3MENBYHTEIS.
[lpennoxena peonoruyeckas mozens 3epHOBKH, OTPaKAIOIIAsk OCHOBHBIE SIBJICHHUS
pH - ee BUOPOpa3pyLIeHHH. [IpoBeien nMHaAMuUYECKMii aHANMW3 W3MeNbuYMTENel C
Y4€TOM  BSI3KOYNPYTMX CBOMCTB  TEXHOJOIMYECKOH Harpy3kd. = llonyyens
perpecénomme MaTeMaTHYeCKHe ;Aouejm,‘ Ha OCHOBE YKCIIEPUMEHTOB, NO3BOJIMBIIHE
HAHTH  palMOHANBHBIE MapaMeTphl M  PEeXKMMBI  paGOTHl  BHOPALMOHHOIO
U3MEJTBYHTENIS 3ePHA.
[lpy  wuccnenoBaHMM  MCMOMB30BaHBI  METONEI TEOPETHYECKOH = MEeXaHHUKH,
(pu3uyeckoro, - MaTeMaTH4YeCKOro M KOMITBIOTEPHOTO MOJIeJIUPOBaHMS,
TUQPYEPEHIIMOHANTEHOIO W HMHTErpabHOro HCYUCIICHUS, TEOPUS pa3MEpPHOCTH H
MoAOOHA, METOAbl CTATHCTHYECKOTO W PerPECCHOHHOrO  aHaNu3a, KOTOpBIE
oGecneanH OGOCHOBaHHOCTB Hay4YHBIX T10JI0KEeHHIA, BBIBOLIOB H pexomennaunn.
l'IonyquHme pesynb'ra'rbl TEOPETHYECKHX  HCCIIeZI0BaHMI TIOATBEPIK/ICHbI
[IPOBEPKAMH B XO35IiCTBEHHBIX YCIOBUIX H MPHU MPOU3BOICTBEHHBIX BHEJIPEHHSAX.
Ouenka HOBH3HBI H AOCTOBEPHOCTH NOJIy4eHHBbIX Pe3y IbTATOB -

Wroru auccepraumonHoi paGoTsl oGonenm B 3aKIIOYEHHH, Ha CTpaHHMIAX
207-210,rne aBTOpOM ccbopmynnpoaaﬂo BOCEMb BBIBOJIOB KaK pe3yJbTaT peleHus
KaXXI0H MOCTaBJICHHOM 3a/1auH.

Bvigo0 nepeviii  MMeeT KOHCTATHUPYIOLIHIA - XapakTep. ABTOp YKa3bIlBaeT Ha
AKTYaJIbHOCTh M EPCIeKTHBHOCTL CIIOCO0a paspyIleHus CJOs 3epHA CKATHEM C
NPHIOKEHHEM BUOPALIMOHHOM Harpy3KH. '

Bw1600 emopoii -BI:Il'IIOFJ]HeH ﬁa OCHOBaHHUH COCTaBJICHHBIX aBTOPOM Mopcl)OJIquécxnx

Tabnmuil ¥ Matpul. Ha ocHOBe Takoro mojxoma mNpeicTaBlieH aHATH3 M3BECTHBIX
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U3MeJBYNTeNIeH U ripelmox"ceﬁml HOBBIE H3M’ensqa}omne yé'rpoﬁcma, TeXHHﬁecKaﬂ
- HOBH3HA KOTOpBIX 3auuiieHa mnareHTaMmu P® NeNe 2262984, 2688424 2759864,
2787723 oGecneqHBalomHe MOBBIIICHHE npoﬁamero ycnnml u nponaao.umenmocm- _
H3MeNbYUTENeH TpH MHHUMH3aLUH 3HeproeM1<ocm npouecca "

Bb1600 mpemuil ABJISCTCS HQBBIM u ,uoc.TOBepHmM,. PacKphIT MeXaHH3M: mMeaneHHa
KOPMOBBIX 3€peH MpH BH6pauH‘0HHOﬁP Harpy3ke B BHJE MAaJIOLMKJIOBOI] yCTaJIocm '
Marepuana. - OTMe4YeHO, 4YTO B  «HHKYOALMOHHBIN» - MepHOJ et cxpsrroe
TpemHHooﬁpasoaaHne B 3epPHOBKE, KOTOpOE onpe,ue:me'r 10 95% o6mmx 3aTpaT Ha
H3MeJbYeHHe (ypakHoro 3epHa. Bce 3to OOBSICHEHO NMPHU MOMOIIH TPeUI0KEHHOM!
PEOJIOTHYECKON Mozenu 3epHOBKU. Iloka3aHo, 4To 3epHOBKM B paGoumx ndnocmx
BUOPAIlIMOHHBIX H3MEJIbYHMTENEH HCMBITHIBAIOT CTATHYECKOE Harpy>xeHue H, 3TO
'CIIOCOOCTBYET ~ CHHDKEHHMIO 3HEProeMKOCTH npouécca M3MEJIbYEHHs KOPMOBOTrO
3epHa.

Bwvieoo uemeepmbzu" 00oCcHOBaH, CONIEPIKHT  IJIEMEHTHI - Hay4HOH - HOBH3HBI,
npamuqecxu- 3HaYMM W JIOCTOBEPEH. YCTaHOBJEHO, 4YTO paboyue OpraHsl
BHOpallMOHHOTO U3MEJIBYUTENSI  JIOJDKHBI  OBITH . BBITIOJIHEHBI  C [UIOCKHMH
MOBEPXHOCTAMH, a 3a30p 'MEeXIy HAMH - YMEHBILIATBCS MO0 MEpEe MPOABHIKEHHS
JpoOUMOro Mmarepuana BHHM3. JTa cXxema obecrieunBaer [IPOCTOE€ KOHCTPYKTHUBHOE
 MICTIONHEHHMe BUOpaLIMOHHBIX paGoqux OpPraHoOB, npoGneHne 3€PHOBKH 3a HECKOJIBKO
JIECATKOB BUOPALlMOHHBIX BO3JEHCTBUM M, KaK ClEACTBHE, 06ECIEeYnBaIOT BBICOKYIO
POM3BOJMTENBHOCTS - MAlIMHEL  Pesymbrater Hccne,uosannﬁ © YYTEHBI B
MPEIOKEHHBIX KOHCTPYKIUAX U3MEIbYUTE i KOPMOBOT'0 3epHa.

Bui600 nAMblU SBJISIETCS HOBBIM M JIOCTOBEPHBIM, HMEET nparcmqecrcoe SHAYEHHE.

B pe3yjibTaTe CpaBHEHHsi Tpex nnnamnqecxnx CXeM ' M3MeJbunTeNeil KOPMOBOIo
3epHa 110 BBeHeHHBIM KpHTepPIHM OBLI 0TOOpaH BapnaHT M3MEJBUMTeNs ¢
IlHHaMH'-IeCKOH cxemon noc*rpoennon M0 BapHaHTY, npenycmanHBalomeMy
JIBOMHOM C&MOCHHXpOHHBHpOBaHHBIH Bnﬁponpnao,u M PeXHM aHTHpe30HaHca
pabounx - opraHo. KowmmbioTepHble H 'HaTypHBIE .'*3Kcnépnmen'm [MOKa3bIBAIOT
pabOTOCIIOCOOHOCTh JaHHOW AWHAMHYECKON CXEMbI M3MENILYMTENIs, BBIMOJIHEHHOO

0 cXeMe JBOWHOIO MasATHHKA, C TMOJy4EeHHEM JOCTATOYHBIX Pa3MaxoB KoyeOaHwuii



pa66qm( OpraHoB H camocnnﬁxponnaaﬁneﬁ BH6p6§6$6yﬁmeheﬁ. O_TMequo, qu_ B
BBIOpaHHOH . cXemMe BHOPaLMOHHOIO U3MEJIBYHTEIIS. CHUOKEHBI 3aTPaThl Ha XOJIOCTOM
XOJl, TIOBBIIIEHA HAaIeXKHOCTH yCTPOUCTBA W yCTpaHeH OBICTPBI BBIXOI W3 *c"rpo'a '
BUOpOBO30yauTENEClH M APYIHX Y3II0B, 'Kak [JIaBHBbI HEJ1I0CTaTOK Bn6pauH0HH51x-
TE€XHOJIOrHYECKHX MéilHHH ' ' e

Bui1600 wecmoii UMeeT npamnqecxoc [IPUMEHEHHe. I'Ipe,ucrannenm pe3ybTaThl
3KCHepHMeHTaJILHBIX HCCIIEIOBAHUIA. YCTaHOBneHo YTO c*rpyxrypa Hsmeanennorof
MPOAYKTa Cle.leCTBeHHO OTJIMYAETCS OT COOTBeTCTByIO[[IHx [IPOAYKTOB, nonyqume
B MOJIOTKOBO¥ ,upoﬁn.m(e OTMeueHo, 4YTO NpH BIIAKHOCTH 3€pHOBOK MIueHHLbI 14,0-
14,5 % Oonbwas yacte (1075-85 % no macce) nony4aeMbiX 4acTHII HMeeT tbo'pmy
[UTACTHHOK, XapaKTepHBIX s mpouecca mmoumeHus. OcraibHas 4acTh NMPOAYKTA
COACPXKUT OechopMeHHEIE ﬁac':mum; XapakTepHble IS paboTBl  MOJIOTKOBOIA
JIPOOMIIKH. DKCNEPUMEHTOM JO0KAa3aHO, YTO rPaHyJIOMETPHYECKHH COCTaB JIEPTH,
Mojy4yaeMor B BUOPAIlHOHHOM H3MEJIbUYUTEIE, MOAYHHSETCS prmanEHoMy 3aKOHY
pacnipefiesieHusi pa3MepoB 4vactuil. Ha 310 ykaseiBaer yMeHbIeHue 10 7 — 10% '
COICPXKaHUS 3€PHOBOM MNBUIH. . B.-MOJIOTKOBBEIX JKe apoduIKax, rae UMeeT MecTo
acnmme'rpnqnoe nor‘apncbmmecm-mpmanbnoé pacn'penenenne pa3mepa qécmu,
COZepXKaHHe 3epHOBOH MbLIH nocTuraer A0 30%. ABTOpPOM MpeioKeH KpUTepHii
COOTBETCTBHSA lAaHHOTO Hameanmena U ero pexuma Hécmoﬁxn '-300TeXHHHéCKHM
TpeﬁoBaHmlM (a1 onpeneNeHHOro Bnna )KUBOTHBIX), TOKa3bIBAIOIIHI JIOJTIO
MPOAYKTA 110 Macce, coomercmywmero TpeboBaHHAM, OT oﬁmero ero KoJu4ecTBa.
Bb1600 cedbmoii HOBBII, IOCTOBEPHBIN M UMEET NIPAKTHYECKOE TIPUMEHEHHE.

[lo pe3ynbraram oTcenBaOmMX 3KCNIEPUMEHTOB OTOOpaHBI CYILIECTBEHHbIE ¢ampbl
Npe/ICTaBIEHHbIE B Bnne KPUTEpHEB nono6us: i ‘

Q. ol
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JUIS TIpoLiecca Bu6pauH0HHoro HU3MEJIbYCHUS KOpMOBOI‘O 3epHa.
Honyyens ypaBHeHml perpeccuu s OCHOBHBIX TIoKasareseii - nporecca
Bn6paun0HHoro M3MENIbYEHUS] = IIIEHHUIBI W SYMEHd, XapakTepHu3ylonue

JHEPreTHYECKYI0 M Ka4eCTBEHHYIO CTOPOHBI paboThl ‘u3Menbuuteneil. IIpoBenena
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ONTUMH3ALHUS HCCIIEAYEMOro MpoLecca YCTaHOBJIEHBl PALIMOHAIBHBIE 3HAYECHUS

KpHTEpHEB ' noaobus: ™1 *= 0,014 m, * = 95,68; w; *= 1, 5(’I'Ipn . 3TOM
3Hepr‘0€MKOCTB nameanemm STYMEHS coc*raBJme'r7 618 ngIofc/(xe*/l) mnermum -
9,1 96 ﬂdbfc/(xa*l) a Kaqecmo nonyquHon IEepTH COOTBCTCTByeT HOPMaTHBHBIM
JIOKyMEHTaM. Pe3yJ'lLTaTbl HCCJIGI[OB&HHH [MOKa3bIBAIOT,  YTO Ans pauHOHaIIBHOI"O
pexuma paboTsl Bnﬁpaunonuoro U3MEJIBYUTEIISI KOPMOBOIO 3epHa BBEJICHHBINH & -
' KOI(PHULIMEHT COOTBETCTBUS PA3MEPOB YACTHIL ,uep‘m y'CTaHOB.JIeHHbIM TpeGOBaHmM
coctaun st KPC 0,713. O1o o3nauaer, uro 71,3% wacTHil nepTH MMeeT HYXXHBIN
JUIS )KMBOTHBIX pasmep, a B IpoOMIIKaX MOJIOTKOBOI'O THIIA JAaHHBIM [MoKasaresipb He
npessiinaer 45-50%.

Bvi6oo eocvmoii 060CHOBaH, JIOCTOBEPHBIH M HMeeT [MPaKTHYECKOE IPUMEHEHHE.
[Ipusesena TEXHUKO-3KOHOMHYECKasi OLIEHKa P (HEKTUBHOCTH WCIIOJNIB30BAHUS B
PCAIBHOM TIPOHU3BOJACTBE BHOPALMOHHOIO HU3MEJIBYHUTENS BMECTO MOJIOTKOBOI
ApoOuiku. PacueTsr [OKA3BIBAIOT CHIDKEHHE MOTPeOHOCTH B “ANIEKTPOIHEPIUH - Ha
26,7%,a cebecToumMocTH npousBoacTBa 1 T 3€pHOBOﬁ neptH - Ha 12,4%.0xunaemsblii
roZ10BOM SKOHOMH'-IeCKHH 3¢ ekt oT BHeIpeHHUsS BHGpauHOHHoro U3MeIbYHTeIs Ha
(hepMax KpYyImHOro poratoro CKOTa Cubupckoro q)enepanmor'o OKpyra COCTaBJIsieT
OKO0JIO 23 MITH.pyOeid.

B nenom, pe3yJIbTaThl, MOJIyYeHHbIE éBTOpOM ISIBJUIIOTCH HOBBIMH 3HaHHaMH B
obnacti a3 pekTHBHOro nporuecca Bnﬁpauuounoro H3MeJIbYEeHHUS KOpMOBOFO 3epHa.

' Takum 06pa30M ,IIOCTOBepHOCTB M HOBH3HA OCHOBHBIX TOJIOXKEHHMI M BBHIBOJIOB
cq)opMHpOBaHHLIx B IUCCEPTALIMH, He BBI3BIBAET COMHEHHI.

OCHOBHBIC MOJIOKEHUS I[HCCépTaL[HOHHOH paﬁo'm onyﬁJIHKO'BaHH B 33
Hay4yHBIX pabdortax, B TOM yucnel2 crareii B PELIEH3UPYEMbIX H3JaHHSX,
pexoMerioBaHHbIX BAK MunoGpuayku P®, B Tom umcne 2- B CcOOpHHKax ¢
perucTpauuei B 6asax Scopus u 2 — B JKypHaJIax, perHCTPHPYEMbIX B 6ase RSSI. '

HayuHo-TeXHO/OrHYeCKHe pe3yabTaThl MOATBEPKACHDI MOJyYeHHBIMH IISTHIO

BEIYILIHUX CIEeLHaIUCTOB.



[lennocTs peay.ub'ra'ros paﬁon.l ISt nayml H npammcu |
Hayynas neHHocTsb nnccep*rauuonuon paboThl 3aKkimouyaercs B pe3yanaTax
- MOpOJIOrHYecKoro  aHanu3a Bn6pauu0Hme Hameanmenen. :Hpennomena '

peOJIoruieckas Moaens 3epHOBKH. IlonyueHo Teoperuyeckoe ommcanue mporuecca

rexnonomqeclcoi‘i % Harpyam. = OGOCHOBaH’ l'[pe,[[J'IO)KeHHBIId .. Koacptbnunem'
COOTBETCTBHUSA JAHHOI'O M3MEJIBYMTENIS U ero pemnma Hacrpomcn 300TeXHHYECKHUM
TpeOOBaHUAM JUI ONpe/ieNIeHHOro BH/Ia KUBOTHBIX. Paapaﬁo'rana METOAOJIOTUs
pacuera MOJleJILHOI"O psaa BIflﬁpauHOHHHX‘"" HU3MENbYUTENIE. Ha  OCHOBE
KPUTEPHAJIBHOIO aHaJIA3a npouecca M3MEJIBYEHUS] KOPMOBOI'O 3epHa BUOpALIMOHHOIM
Harpy3koii. TTonyuens PErpecCHOHHBIE MOJIENH, 1o oﬁocuosanmo TIapaMeTpoB H
PEeXHUMOB pabOTEI Bnﬁpaunonnoro H3MEJIBYUTENISI KOPMOBOIO 3€pHa.

Peaynb'ra'rm UCCJICIOBAaHUM . MOTyT OBITh - UCHOJIB30BaHBbI npe,unpnamﬂmu pu
paspaﬁo'rrce l'IepCHeI(THBHBIX ‘00pa3ios Kopmonpnm'roamenbnoro oGopynOBaHmI

y4eOHbIMH 3aBeICHUSIMH arpapHoro npoguis, cneuna.nnc*ramn AlIK.

Ouenka CONEPIRANMS AHCCEPTAUHOHHOG paﬁon.l

Huccepraumonnas paGora JleBuHa A.M. COCTOMT M3 BBEJEHHS, IIECTH rias,

[PUIOXKEHHHT cocTaBiser 296 CTPaHHUIIBl MAlIHHOMHCHOTO TeKCTa, B TOM unce
COMEpPXHUT - 23 T&GIIHI.I ,74 pucynka. Cnucox nurepatrypsl Bkmouaer 237
HaAUMEHOBAHMIA, B TbM yucie 19 HHOCTpaHﬁbe aBTOPOB. .

Bo esedenuu o6ocHOBaHa akTyaabHOCTH paGoTHL, C()OPMYJIUPOBAHBI LIEJIb U 3a/1a4H
HCCJICIOBAHMS, nepetincnenbl Hay4YHbIE  IIOJIOKEHHUS, BEIHOCHMBIE HAa 3alluUTYy,
CTENEHb JOCTOBEPHOCTH U anpodaius pe3ybTaToB,

B nepeoii.  z2nase«CoBpeMeHHBIE r npo0dnemMsl, ‘Henb. . W . 3ajaum
UCCJICIOBAaHUMN» ITpE/ICTaBJICH aHAJIM3  POJNM  3epHAa B .  KOPMJICHHH
CENbCKOXO3ANCTBEHHBIX JKHBOTHBIX, TPeGOBaHMIi HOPMATHBHBIX JOKYMEHTOB K
MpOLecCy  M3MeNbYeHHS KOPMOBOTO  3€PHA, OCHOBHBIM 3aKOHOMEPHOCTSM

M3MENBYCHUS TBEP/BIX Tesl, 0COGEHHOCTAM TEXHOJIOTHYECKHX CBOWCTB. (hypakHOro
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